IntrODuctIOn
Fungi are not only important to human society; they also develop close relationships with other organisms (Moreira-Arana et al., 2007) . In this sense, mutualistic associations benefit both organisms in such a way that they are usually indispensable or necessary for their survival (Herrera and Ulloa 1998) . Therefore, many fungi with symbiotic relationships with plants, algae, cyanobacteria and animals have been reported (Campbell and Reece, 2007) . The most widespread and well-characterized symbiotic associations of fungi are with algae in lichens symbiosis) and with vascular plants in mycorrhizae. In regard to the symbiosis or mutualistic relations with animals it can be mentioned anaerobic fungi of the phylum Chytridiomycota in the rumen of herbivores (Ho and Barr, 1995) , truffles with rodents (Frank et al., 2006) and associations of fungi with insects from orders Coleoptera, Homoptera, Hymenoptera and Isoptera. The latter associations could be explained by the fact that many insects and fungi share their habitat (Herrera and Ulloa, 1998) . A good example of this kind of relationship is the one between the Basidiomycete fungus of the Agaricaceae family, Leucoagaricus gon gylophorus (A. Møller) Singer and leaf-cutter ants of the genus Atta (Silva-Pinhati et al., 2004) . This association is crucial for both organisms' life cycles, due to: (a) the fact that L. gongylo phorus lost the ability to produce sexual spores (Stevens, 1983) , and it had been probably asexually cultivated by ants for over than 23 million years (Chapela et al., 1994) ; (b) without L. gon gylophorus as a food source of the colony, the leaf-cutter ants will die (Fisher et al., 1996) . However, the sexual structures of L. gongylophorus were also reported (Fisher et al., 1994; Pagnocca et al., 2001; Mueller et al., 2001) , indicating on sexual reproduction possibility (Doherty et al., 2003) .
The understanding of this mutual association between the fungus and the ant is not clear mainly due to the lack of taxonomic information and the evolutionary history of the cultivated mushrooms species (Currie, 2001) . The main difficulty has been related with reluctance of the fungus L. gongylophorus to produce basidiomes, which are structures required for conventional taxonomic identification (Loeck et al., 2004) . The ants species belong exclusively to Attini tribes (Myrmicinae), which cultivate fungi in their nests and their diet is almost completely dependent on mycelia (Herrera-Salazar, 2009 ). The cultivated fungus cannot survive without the ants caring the fungal garden, and reciprocally the ants need the fungus to survive ( Van-Bael et al., 2011) . This ancient mutualism is based on the hygienic behavior of the ants that protects the fungal garden from bacteria and mycoparasites, by the application of antimicrobial substances secreted by them, which eliminates among 75 and 90 percent of the microorganisms (Fernández-Marín and Wcislo, 2010) . Due to that there are no reports about the in vitro isolation of the fungus cultivated by Atta mexicana, this work is focused in the in vitro isolation and identification of Leucoaga ricus gongylo phorus from a fungal garden of Atta mexicana.
mAterIALs AnD metHODs

Biological material
The fungal garden of A. mexicana ant was prepared at Instituto 
Culture medium
For in vitro isolation of Leucoagaricus gongylophorus from the fungal garden of A. mexicana, first, the growth was induced in a moisture plate and then subsequently on malt extract agar (MEA, DIBICO) and potato dextrose agar (PDA, DIBICO) medium.
From three fungal gardens, small fragments of the mycelium were taken and disinfected with 4% sodium hypochlorite solution and 70% ethanol for 3 minutes. Each disinfected fragment was inoculated in moisture plates as well as in MEA and PDA in 5 replicas and then inoculated plates were incubated at 25 ± 2 °C for 7 days. After the incubation period or until fungal colony developed, all isolates were purified by single-spore culture cloning technique.
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Morphological identification
Morphological identification was carried out through the observation of gongylidias under a microscope after 21-day incubation period at 25 ºC on MEA plates. Characteristic reproductive structures of this genus from the fungal garden of Atta mexi cana were analyzed (DeFine Licht, 2014).
Molecular identification
The fungus strain was genetically identified based on ITS-rDNA nuclear sequence analysis. Isolations of genomic DNA from the mycelium were performed according to the protocol proposed by Yu et al. (2011) (Tamura et al., 2013) .
The nucleotide alignments were tested on jModeltest (Darriba et al., 2013; Guindon and Gascuel 2003) to define an evolutionary model; the phylogenetic tree was constructed using Maximum Likehood (TPM3+G) Method of MEGA6 software. The analysis was performed with boostrap value of 1000. 
DIscussIOn
In vitro isolation of Leucoagaricus gongylophorus, as well as the study on the mutualistic relationship between ants of the genus Atta and the fungus, has been carried out for several species of the genus Atta , among them are ant species A. cephalotes (Mohali, 1998 ), A. capiguara, A. laevigata (Silva-Pinhati et al., 2005 , A. sexdens (Miyashira et al., 2010), A. texana and A. mexicana (Sánchez-Peña, 2005) 
